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FIGURE 1A 

S. typhlmurium chromosomal DNA 

t 



-t±-s 

PrimaM (FUR240-259} 




546 bp PCR product 



Primer 2(FUR78S-766) 



Primer 1 : FUR240-25S 
S'-TTT CGG CTG AAT TGC ACC TC-3 1 

Primer 2: FUR785-765 
5'-CCT TCA AAA TTA TGG CGG GTC-3' 

Primer 3: INVFUR38O-4O0$GL 

S'-GAA GAT CTC CAC CTG ATT ACA CCC GGAC-3 
Primer 4: INVFUR564-544NHE 

S'-CGG CTA GCA ACA GGA CAG ATT CCG CATG-3" 
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Rgure 1 -A. Construction of suicide vector for transffer of 
APfur223::TTa/aCP BAD /urdeletton-insertion mutation- 
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FIGURE 1-B 




PrimerS: 208(771 5-7737)BGL . Ligation 
5'-CCT AAC CTG AAG GTA GGA CGA CG-3' + 




Figure 1 -B. Construction of suicide vector for transfer of 
APfur223::TTafiaC Pbad far deletion-insertion mutation. 
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Ikb 



fur J Pbad 
fttr.22 



fur JldA 
amC TT| fldA 




140 bp furpromotor region deleted 
1 ,354 bp TTaraC Pbad inserted 



Figure 2. APfur223:.TTaraC PbaD^"" deletion-insertion 
chromosomal construction. 
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5' 



ATG 



S. typhimurlum pmi 
1 ,1 76 bp 



TAG 



3' 



► < 

primer 7 Primer 2 

Primer 7: 5 1 ggg QGT ACC ttc ggc gac gga aac atg ttc get 3'. 

. Kpn! 134 157 

Primerg : 5* ggg AAA TTC tat caa gec ctg ttt caa tgt gga 3 1 
EcoR! 431 408 

Primer <J: S % ggg QAA TTC caa cgt act gaa ttt ttt aac aac tct 3* 
EcoRI 1608 1633 

Primer WS' ggg QAG CTC gec gcg ctg gta gtt ttg ata act taa 3' 



► < 

primer 9 primer /o 



PCR reaction to 
amplify pmi N and 
C flanking sequence^ 



Sad 1908 



1881 



K pnl T Eco RI 

N-flanking 

Digestion w/ EcoRI 
ligation 



EcoRI 



Sacl 



I 



Kpnl 



C-flanking 

PCR ligation mixture with 
primers 1 & Pto amplify 
the ligated N & C fragments 

EcoRI Sacl 



Sac I 




Cloned Into^suiclde vector pDMS197 

digested with Kpnl and Sacl Sac I 

/ EcoRI 
f Kpn I 




Figure 3. Construction of a suicide vector for pmi deletion , 
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l(ATG) 1/I7*<r-A>G) 

fumA i pmi . ydgA malX y 

- < t . t g ll > 

5' lkb ,| 3' 

• rTTTTT ™ CZZZZZZZKsssgS3Ssssssss&-fr-- 

1,176 bp pml gene deleted (from ATG to TAG) 



Figure 4. Chromosomal deletion iorApmi-2426 
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Figure 5. Reduction of LPS O-side chains in x8650 as a 
function of numbers of generations of growth 
or times (hours) of sampling. 



WO 03/096812 



7/54 



PCT/US03/11802 




IROMPS 



Lanes: 



1. *3761 

2. v3761 

3. x8634 

4. *8634 

5. X8754 

6. %8754 



wild-type Nutrient broth (NB) + 0.2% arabinose 
wild-type NB 

APfur223::TT araC PbaD fur NB + °- 2% arabinose 
NB 

APfur223::TT araC PbaD ^ r Apm/-2426 

NB + 0.2% arabinose 
NB 



Figure 6. Outer membrane protein profile of APfur223::TT araC 
P BAD fur mutants grown in Nutrient broth +/- arabinose. 
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Figure 7. Colonization of 8-week-okJ female BALB/c mice with 
%8634 APfur223::TTa/aCPBAD ft/ffollowing oral Ino- 
culation. 
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Figure 8. Colonization of 8-week-old female BALB/c mice with 
X8650 (Apmi-2426) following oral inoculation. 
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8 




DAYS 



Figure 9. Colonization of 8-week-old female BALB/c mice with 

X8754 {Apml-2426 APf ur223::araC PbAD ftjr ) following 
oral inoculation. 
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Figure 10. Colonization of 8-week-old female BALB/c mice with 
%8754 {Apmi-2426 APf ur223::TTaraC PbaD fur ) 
following oral inoculation. 
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Figure 11 . IgG Ab responses to OMPs Isolated from Salmonella 
and E, co// strains. 
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Figure 12. IgG Ab responses to IROMPs isolated from Salmonella 
and E. coll strains. 
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DAYS 



Figure 13. Colonization of day-of-hatch chicks with y8754 

(Apmi-2426 APfur223::TT araC PbAD fu n following 
oral inoculation. 
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FIGURE 14. Construction f suicide vector for AWC825 



S. typhimurium SL1344 
Psti EcoR V Hlncll 




am ) 

Primer /Z 



Primer;/ 



fllC PGR (1817 bp, Bomrfl-Sphl) 





Primer U : SalFliC (BamHI) 

5 * CGG GAT CCG TTA TCG GCA ATC TGG AGG CAA 3 ' 
Primar SalFliC (SphX) 

5 * CAT GCA. TOC AGG CAG GTT CAC GTA CGG TGA 3 r 



JSmal 



Digest with Pst!, T4 DNA polymerase 
to generate blunt end, and cut wfthHincll 
Ligation 

Deletion ol 1380 bp of ff/G(39-1 41 8) 



AGC CTG TCG CTG 





BamHI 

AffiC PCR 
Hincll/Pst! 

sph! 

CAG GCC GGT ACC — 



Hincll orlglned Pstl origined 
Hincll/Psti: In-frame truncated FliC 



WO 03/096812 



16/54 



PCT/US03/11802 



FIGURE 15. Construction of sulcid vect rfor L1IJB217 



X8600, S, lypWmur/iimSL1344 Aff/C 
HJA fljB 




Sac I 



>rimer Primer 15 
(Sad) (EcoRI) 

312 bp^ 



POP 

i 



Primer^ Primer /3 
(EcoRI) (Kpnl) 



S308 bp 



I 

Ligation 

PCR with Primer Sand Primer No 

+ 

Sacl EcoRI Kpn! 
i | i 
612 bp ESS^^^ 
A 

Deletion of 1247 bp fljB (30CM 546) 



Primer 13: (Kpnl) 

5 ' GGG GTA CCT AAT CAA CAC TAA CAG TCT 3 9 
Primer 14 : (EcoRI) 

5 ' CCG AAT TCA GCA GAC TGA ACC GCC AGT 3 • 
Primer \$ : (EcoRI) 

5 ' CCG AAT TCG GGG CTT TTT CAT 3 1 
Primer |4>: (Sacl) 

5 ' GCG AGC TCT TCA AGA ATT GCC AGA GAC 3 9 

Kpnl 





EcoRI 



Ligation 



ir Sacl 
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FIGURE 16. Salmonella typhimurium SL1344 chromosomal deletions: 



A. AfUC825 



5' 



MB 



^— ^zzzzzzz zzzzz 



1 kb 




mo 



fliC14S7 I fiC39 



• MB MC 



Pstl/Htndl 

^ — E 



f//D 



B. AfljB217 



5' 



iJi\C825 
1380 bp deleted 



1521 bp 



fljB+26 



1 to 



fljB300 



MA 




fljB hin 

ZZZZZZ&- 



fljB 300 f$B1 

AfljB217 
1247 bp deleted 



3' 
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TAA 



fliC OFF 1,488 bp 



ATG 




1 ,285 
primer4 



Sad 



1,261 
primer3 
PCR 
EcoR 



(240 aa) 



540 
primer2 

EcoR 



81 
primed 

PCR 

Kpnl 



419 bp 



460 bp 



Sac] 



cut w/ EcoRI 
^ Ligation 

^ PCR with primerl &4 
Kpnl 



EcoR 

885bp(879+6 EcoRI site) 



kpnl Sacl 




EcoR 



Sacl 




primer 1: delV.fliC 1 kpnl/b p81 -1 04 

5 "-GGGGTA CCCGCTATCGAGCGT CTG TCT TCCGG-3 ' 

primer 2: delV fliC 2 EcoRI/bp540-51 6 
5'-GGGAAT TCCTTATATTTTTGTTGCACATTCAG-3' 

primer 3: delV fliC 3 EcoR/b p1261-1 285 

5"-GGG AAT TCAG3T TAC GTT CTG ACCTGG GTGOG-3 ' 

primer 4: delV fliC 4 Sacl/ bp 1 679-1 655 
S'-GGGAGCTCCGrrCTTATCCAGCGTGATTTTCCA-S' 



Figure 17. Construction of a suicide vector for transfer of A///C-Var 
mutation 
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fliC ORF 1 ,488 bp 



ATG 



1,851 1,4^89 
primer4 primr3 



-1 



T 



Sad 



PCR 
EcoR 



363 bp 



Sad 



cut w/ EcoRI 
^ Ligation 

^ PCR with primerl &4 
Kpnl 



-363 

primer2 primer 1 
I PCR 
EcoR ^ K pn\ 

i - i 



363 bp 



EcoRI 

732 bp( 726b p+6bpEcoR site) 




EcoR 



Sac! 



yielding 




primer 5": fliC 1 kpnl/b p-363/- 339 

5 '-GQGGTA CCTGTT TGGTAA TTGQOG TTA AGCGT-3 ' 

primer 6: fliC 2 EcoRI/bp-1/ -24 

5-GGGAAT TOG ATCTTTTCCTTA TCAATT ACAAC-3' 

primer 7: fliC 3 EcoRI/bp1 ,489/ 1,51 3 

5"-GGG AAT TCT COG GOG ATT GAT TCAOCG ACA OG-3 ' 

primer 8: fliC 4 Sacl/b p1 ,85 1 /1 827 

5 '-GGGAGCTOG GGA AAG AG GAAC AG GT AT GACTT-3 ' 



Figure 1 8. Construction of a suicide vector for transfer of AfliC 2426 
mutation 
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Figure 19. S. typhimurium UK-1 chromosomal map for A/7/C-Var and 
AfliC2426 deletion mutations. 



A. Af//OVar 



TAA 



///CORF 1,488 bp 



1,261 



540 

I 



ATG 



720 bp deleted 



TAAj* 

— c= 



AfliC 



ATG 
□ 



EcoRI 



768 bp remains with an additional 6 bp EcoRI site 



B. tJHC2426 



TAA 



fliC1488 



fliC ORF 1 ,488 bp 



ATG 



J- 



fliC1 



entire FliC ORF {fliC1 to WC1488 ) deleted 
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Figure 20. DNA nucleotide sequrnce of improved araC* P B ad region in pYA3624. 

araX 2 

5'CCAA AAA AAC GGG TAT GGA GAA ACA GTA GAG AGT TGC GAT AAA AAG CGT CAG GTA GGA 3' 
3 ' GGTT TTT TTG CCC ATA CCT CTT TGT CAT CTC TCA ACG CTA TTT TTC GCA GTC CAT CCT 5 ' 
<- araBAD znRNA +1 -10 -35 

ax*al x CRP binding site 

TCC GCT AAT C TT ATG GAT AAA AAT GCT ATG GCA TAG C AA AGT GTG ACG CCG TGC AAA TAA 
AGG CGA TTA GAA TAC CTA TTT TTA CGA TAC CGT ATC GTT TCA CAC TGC GGC ACG TTT ATT 

a2raO XJj -35 aira0 1R -10 

TCA ATG TGG ACT TTT CTG CCG T GA TTA TAG ACA CTT TTG TTA CGC GTT T TT GTC AT G GCT 
AGT TAC ACC TGA AAA GAC GGC ACT AAT ATC TGT GAA AAC AAT GCG CAA AAA CAG TAC CGA 

+1 araC* jdRNA -» 

TTG GTC CCG CTT TGT TAC AGA ATG CTT TTA ATA AGC GGG GTT ACC GGT TGG GTT AGC GAG 
AAC CAG GGC GAA ACA ATG TCT TAC GAA AAT TAT TCG CCC CAA TGG CCA ACC CAA TCG CTC 

ax*a0 2 

AAG AGC CAG TAA AAG ACG CAG TGA CGG CAA TGT CTG ATG CAA TAT GGA CAA TTG GTT TC T 
TTC TCG GTC ATT TTC TGC GTC ACT GCC GTT ACA GAC TAC GTT ATA CCT GTT AAC CAA AGA 

X araC* starts 

TCT CTG AAT GGT GGG AGT ATG AAA AGT ATG GCT GAA GCG CAA AAT GAT CCC CTG CTG CCG 

MAEAQNDPLLP 

GGA TAC TCG TTT AAC GCC CAT CTG GTG GCG GGT TTA ACG CCG ATT GAG GCC AAC GGT TAT 
GYS FNAHLVAGLT PI EA NGY 

CTC GAT TTT TTT ATC GAC CGA CCG CTG GGA ATG AAA GGT TAT ATT CTC AAT CTC ACC ATT 
LDFFI DRPLGMKGYILNLTI 

CGC GGT CAG GGG GTG GTG AAA AAT CAG GGA CGA GAA TTT GTC TGC CGA CCG GGT GAT ATT 
RGQGVVKNQGREFVCRPGDI 

TTG CTG TTC CCG CCA GGA GAG ATT CAT CAC TAC GGT CGT CAT CCG GAG GCT CGC GAA TGG 
LLFPPGEIHHYGRHPEAREW 

TAT CAC CAG TGG GTT TAC TTT CGT CCG CGC GCC TAC TGG CAT GAA TGG CTT AAC TGG CCG 
YHQWVYFRPRAYWHEWLNWP 

TCA ATA TTT GCC AAT ACG GGT TTC TTT CGC CCG GAT GAA GCG CAC CAG CCG CAT.' TTC AGC 
SIFANTGFFRPDEAHQPHFS 

GAC CTG TTT GGG CAA ATC ATT AAC GCC GGG CAA GGG GAA GGG CGC TAT TCG GAG CTG CTG 
DLFGQIINAGQGEGRYSELL 

GCG ATA AAT CTG CTT GAG CAA TTG TTA CTG CGG CGC ATG GAA GCG ATT AAC GAG TCG CTC 
AINLL EQLLLRRMEAINESL 

CAT CCA CCG ATG GAT AAT CGG GTA CGC GAG GCT TGT CAG TAC ATC AGC GAT CAC CTG GCA 
HPPMDNRVREACQYI SDHLA 

GAC AGC AAT TTT GAT ATC GCC AGC GTC GCA CAG CAT GTT TGC TTG TCG CCG TCG CGT CTG 
DSNFDIASVAQHVCLSPSRL 
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Figure 20. (cont'd) 

TCA CAT CTT TTC CGC CAG CAG TTA GGG ATT 
SHLFRQQLGI 

ATT AGT CAG GCG AAG CTG CTT TTG AGC ACT 
ISQAKLLL ST 

AAT GTT GGT TTT GAC GAT CAA CTC TAT TTC 
NVGFDDQLYF 

AGC CCG AGC GAG TTT CGT GCC GGT TGT GAA 
SPSEFRAGCE 

TCA TAA TTG GTA ACG AAT CAG ACA ATT GAC 
S * 

<—araC* ends 



AGC GTC TTA AGC TGG CGC GAG GAC CAA CGC 
SVLSWREDQR 

ACC CGG ATG CCT ATC GCC ACC GTC GGT CGC 
TRMPIATVGR 

TCG CGA GTA TTT AAA AAA TGC ACC GGG GCC 
SRV F KKCT 'GA 

GAA AAA GTG AAT GAT GTA GCC GTC AAG TTG 
EKVNDVAVKL 

GGC 
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Figure 21. DNA and amino acid sequences of P fur and fur gene of S. paratyphi A. 

fldA 

181/61 primer 211/71 

GAA GCG CAA TGT GAC TGG GAT GAC TTC TTC CCG ACT CTC GAA GAG ATT GAC TTT AAC GGT 
EAQCDWDDFFPTLEE IDFNG 
241/81 271/91 

AAG CTG GTG GCG CTG TTT GGC TGT GGC GAT CAG GAA GAC TAC GCG GAA TAC TTC TGT GAT 
KLVALFGCGDQEDYAEYFCD 
301/101 331/111 

GCG CTG GGC ACG ATT CGC GAC ATT ATT GAG CCG CGC GGC GCC ACG ATT GTG GGT CAC TGG 
ALGTIRDI IEPRGAT IVGHW 
361/121 391/131 

CCA ACT GCA GGC TAT CAT TTT GAA GCC TCT AAA GGT CTG GCT GAC GAC GAT CAT TTT GTC 
PTAGYHFEASKGLAD DDHF V 
421/141 451/151 

GGT CTG GCG ATT GAC GAA GAC CGT CAG CCT GAA CTG ACC GCC GAG CGT GTT GAA AAA TGG 
GliAIDEDRQPELTAE RVEKW 
481/161 511/171 

GTT AAG CAA GTT TCG GCT GAA TTG CAC CTC GAC GAC ATC CTC AAC GCC TAA T CT TAT GCG 
VKQVSAELHLDDILNA* TfldA ends 

541/181 511/121 

GCG CAG CGT TAT ATC TGC GC C | GCA TCA ATA GAC AAG ACC AAT CAA AAT AAT TGC TAC AAA | 

primer U delete (ru*-_ 253 ) OxyR binding site 

601/201 631/211 

frTT GTA ACT Tfc GCA CCC ATC CCT GTA CAA TGT CCG GGT GTA ATC AGG TGG CGC CAG AJ0 

661/221 691/231 -35 

ItTO CAG fiPA AAA PC A CAG TTTl TAT TAA CAT CTG CGA GAG ACT TGC GGT TTT CAT TTC GGC 

CRP binding site 

721/241 -10 751/251 

ATG GCA GTC c |ta TAA TCA TAC GCA TTA TCy T TGA GTG CAA TTT CTG TCA CTT CTC TAA TGA 

Fur consensus 

781/261 SD 813/1 

AGT GAA TCG TTT AGC AAC AGG ACA GAT TCC GC ATG ACT GAC AAC AAT ACC GCA TTA AAG 
delete (£ujt_ 15 )J primer MTDNNTALK 

fur starts T 

840/10 873/21 

AAG GCT GGC CTG AAA GTA ACG CTT CCT CGT TTA AAA ATT CTG GAA GTT CTT CAG GAA CCA 
KAGIiKVTLPRLKILEVLQEP 
900/30 933/41 

GAT AAC CAT CAC GTC AGT GCG GAA GAT TTA TAC AAA CGC CTG ATC GAC ATG GGT GAA GAA 
DNHHVS AEDLYKRL I DMGEE 
960/50 993/61 

ATC GGT CTG GCA ACC GTA TAC CGT GTG CTG AAC CAG TTT GAC GAT GCC GGT ATC GTG ACC 
IGLATVYRVLNQFDDA. GIVT 
1020/70 1053/81 

CGC CAT AAT TTT GAA GGC GGT AAA TCC GTT TTT GAA CTG ACG CAA CAG CAT CAT CAC GAC 
RHNFEGGKSVFELTQ QHHHD 
1080/90 primer 1113/101 

CAT CTT A TC TGC CTT GAT TGC GGA AAA GTG ATT GAA TTT AGT GAT GAC TCT ATT GAA GCG 
HXrlCLDCGKVIEFSDDS 1EA 
1140/110 1173/121 

CGC CAG CGT GAA ATT GCG GCG AAA CAC GGT ATT CGT TTA ACT AAT CAC AGC CTC TAT CTT 
RQREIAAKHGIRLTNHSLYIi 
1200/130 1233/141 

TAC GGC CAC TGC GCT GAA GGC GAC TGC CGC GAA GAC GAG CAC GCG CAC GAT GAC GCG ACT 
YGHCAEGDCREDEHAHDDAT 
1260/150 
AAA TAA 

K * fur ends 
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Figur 22. Construction of the suicide vector to introduce new AP fur -33::TT araC P BAD fur 
deletion-insertion mutation. 

Oligo S{T4 ipIII TT-N) : 5 ■ CCTGGTACCTAGGCCTCTAGATAAATAAAAGCAGTTTACAACTCCTAGAATTGTG 

AATATATTATC AC AATTCT AGGAT AGAAT AATAAAAGATC TCTGC AGGG C 3 ' 

Oligo 10 {UtipIJI TT-C) : 5 ' GCCCTGCAGAGATCTTTTATTATTCTATCCTAGAATTGTGATAATATATTCACAA 

TTCTAGGAGTTGTAAACTGC TTTTATTTATC TAGAGGCCT AGGTACCAGG 3 ' 




Primer 11: 5 ' AG AGGTACCCTCGAGG CTAGCCCAAAAAAACGGG 3 ' (Kpnl . Xhol) 

Primer 12: 5 * TGG TCTAGAG TCAAGCCGTCAATTGTCTGATTCG 3'(XbaI) 

Primer 13: 5 * TGC GAGCTC CACTTTTCCGCAATCAAGGCAG 3' (Sad) 

Primer 14: 5 ' CCG£2££^AGGACAGAT J TCCGCATGACTGAC 3' (Xhol) 

Primer 15: 5 ' CATC2GCASCGCAGATATAACGCTGCGCCGCATAAG 3' (PstI) 

Primer 16: 5 ' ACATQCAEQQTGTGACTGGGATGACTTCTTCCCG 3'(SphI) 
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Figur 22. (cont'd) 





AP fur -33::TT araC P BAD fur 
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Figure 23. Chromosomal map of AP fur -33::TT araC Pq A d fur d letion-insertion mutation. 



APf ur ::TT araC P B AD fur 



-15 -253 




fid A 



T4/p///TT fldA 



Xhol 



Xba I Pstl 



ft/r promoter region (-15 to -253; including Fur consensus, CRP binding, 
and OxyR binding sites) deleted and 1344 bp Pbad araC TT inserted. 
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Figure 24. DNA s qu nc of the APf Ur -33::TT araC* Pbad fur. 

fldA 

RQPEL TAERVEKWVKQVSAE 
CGT CAG CCT GAA CTG ACC GCC GAG CGT GTT GAA AAA TGG GTT AAG CAA GTT TCG GCT GAA 

LHLDD ILNA*SYAAQRY ICA 
TTG CAC CTC GAC GAC ATC CTC AAC GCC TAA TCT TAT GCG GCG CAG CGT TAT ATC TGC G CT 

<— fldA ends f u *-2S4 

PstI 



GCA 


GAG 


ATC 


TTT 


TAT 


TAT 


TCT 


ATC 


CTA 


GAA 


TTG 


TGA 


TAA 


TAT 


ATT 


CAC 


AAT 


TCT 


AGG 


AGT 


TGT 


AAA 


CTG 


CTT 


TTA 


TTT 


Xbal 
ATC TAG 


AGT 


T4 ipIXI transcription terminator sequence 
CAA GCC GTC AAT TGT CTG ATT CGT TAC CAA TTA 


ACA 


TTT 


GAC 


GAA 


AAT 


AAA 


TAG 


ATC 


TCA 


GTT 


CGG 


CAG 


TTA 


ACA 


GAL. 


TAA 


GCA 


ATG 


GTT 


AAT 
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Figure 24. (cont\ 
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Figure 24, (cont'd) 
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Figure 25. DNA and amino acid sequences of Prpos, rpoS and flanking region 
of S. typhimurium and S. typhi. 

STM: S. typhimurium 14 02 8 S 
STY; S. typhi CT18 
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Figure 25. (cont'd) 
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Figure 26. Construction of suicide vector for Introducing AP rpoS -l83::TT araC P BAD rpoS 
deletion-insertion mutation. 
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Primer 19: 5 'CAT CTGCAGC TGGTTCCGCCGCTTTATCGCTG 3'(PstI) 
Primer 20: 5 ' ACAT GCATGCG GATGGCAAAQTGATCGAAAA 3 1 (Sphl) 
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Figure 27. Chromosomal map of AP rpoS -183::TT araC Pbad r PoS deletion-insertion muation. 
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rpoS promoter region (-13 to -48) deleted and 1344 bp Pqad araC TT inserted. 
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Figure 28. DNA and amino acid sequences of th S. typhimurium P pho pQ and phoPQ 
and th flanking region. 

PurB/aal — > 

ATT GCG TTG AAC CAT TTC AAA CAG AAA ACC ATC GCC GGG GAG ATC GGT TCT TCT ACC ATG 
IALNHFKQKTIAGE I GSSTM 

CCG CAT AAA GTT AAC CCC ATT GAC TTT GAA AAC TCA GAA GGC AAC CTC GGT CTG TCT AAC 
PHKVNPIDFENSEGNLGLSN 

GCA GTG TTG CAC CAT CTG GCA AAC AAA CTG CCG GTT TCC CGC TGG CAG CGC GAT CTG ACC 
AVLHHLANKLPVS RWQRDLT 

GAC TCA ACC GTC CTG CGT AAC CTG GGT GTC GGC ATC GGC TAT GCG CTT ATC GCT TAT CAG 
DSTVLRNLGVGIGYALIAYQ 

TCC ACC CTG AAG GGC GTC AGC AAG CTG GAA GTA AAC CGC GAT CAT CTG CTT GAC GAA CTG 
STIiKGVSKLEVNRDHLI/DEL 

GAT CAC AAC TGG GAA GTA TTA GCC GAA CCG ATC CAG ACC GTC ATG CGC CGC TAT GGT ATT 
DHNWEVLAEPIQTVMRRYGI 

GAA AAA CCA TAT GAA AAA CTG AAA GAG TTG ACC CGT GGC AAG CGT GTT GAT GCC GAA GGA 
EKPYEKL.KELTRGKRVDAEG 

ATG AAA CAG TTT ATT GAT AGT CTG GCC CTG CCG GAA GCA GAA AAA ACG CGC CTT AAA GCC 
MKQFIDSLALPEAEKTRLKA 

ATG ACG CCG GCA AAT TAT ATC GGT CGC GCT GTG ACT CTG GTC GAC GAA CTT AAA TAA TGC 
MTPANYIGRAVTL.VDELK* 

ir-purB ends 

CTG CCT CAC CCT CTT TTC TTC AGA AAG AGG GTG ACT ATT TGT CTG GTT TAT TAA CTG TTT 
t 

phoPQ-109 PphopQ {phoPQ-109 to piioFC-12 deleted) 

ATC CCC AAA GCA CCA TAA TCA ACG CTA GAC TGT TCT TAT TGT TAA CAC AAG GGA GAA GAG 

T SD 
phoPQ_ 12 

723/1 753/11 

ATG ATG CGC GTA CTG GTT GTA GAG GAT AAT GCA TTA TTA CGC CAC CAC CTG AAG GTT CAG 
MMRVLVVEDNALLRHHLKVQ 
phoP starts — > 

783/21 813/31 

CTC CAG GAT TCA GGT CAC CAG GTC GAT GCC GCA GAA GAT GCC AGG GAA GCT GAT TAC TAC 
L QDS GHQ-VDAAEDAREADYY 
843/41 873/51 

CTT AAT GAA CAC CTT CCG GAT ATC GCT ATT GTC GAT TTA GGT CTG CCG GAT GAA GAC GGC 
LNEHLPDIAIVDLGLPDEDG 
903/61 933/71 

CTT TCC TTA ATA CGC CGC TGG CGC AGC AGT GAT GTT TCA CTG CCG GTT CTG GTG TTA ACC 
LSLIRRWRSSDVSLPVLVLT 
963/81 993/91 

GCG CGC GAA GGC TGG CAG GAT AAA GTC GAG GTT CTC AGC TCC GGG GCC GAT GAC TAC GTG 
AREGWQDKVEVLSSGADDYV 

1023/101 1053/111 

ACG AAG CCA TTC CAC ATC GAA GAG GTA ATG GCG CGT ATG CAG GCG TTA ATG CGC CGT AAT 
TKPFHIEEVMARMQALMRRN 
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Figure 28. (cont'd) 

1083/121 

AGC GGT CTG GCC TCC CAG GTG ATC AAC ATC 

SGLASQVINI 
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GAA TTA TCC GTC AAT GAA GAG GTC ATC AAA 

ELSVNEEVIK 

1203/161 

ACG CTT ATC CGT AAC AAC GGT AAA GTG GTC 

TLIRNNGKVV 
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CCG GAT GCG GAA CTG CGG GAA AGT CAT ACC 

PDAELRESHT 
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AAA ATA CAG GCC CAG TAT CCG CAC GAT GTC 
KIQAQYPHDV 
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CCG CCG TTC CAG GTG GAT CTC TCA CGC CGG 
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TTT TTG CTG GCG ACA GCC GGC GTC GTG CTG GTG CTT TCT TTG GCA TAT GGC ATA GTG GCG 
FLLATAGVVLVLSLAYGIVA 
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CTG GTC GGC TAT AGC GTA AGT TTT GAT AAA ACC ACC TTT CGT TTG CTG CGC GGC GAA AGC 
LVGYSVSFDKTTFRLLRGES 
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AAC CTG TTT TAT ACC CTC GCC AAA TGG GAA AAT AAT AAA ATC AGC GTT GAG CTG CCT GAA 
NLFYTLAKWENNKISVELPE 
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AAT CTG GAC ATG CAA AGC CCG ACC ATG ACG CTG ATT TAC GAT GAA ACG GGC AAA TTA TTA 
NLDMQSPTMTLIYDETGKLL 
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TGG ACG CAG CGC AAC ATT CCC TGG CTG ATT AAA AGC ATT CAA CCG GAA TGG TTA AAA ACG 
WTQRNIPWLIKSIQPEWLKT 
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AAC GGC TTC CAT GAA ATT GAA ACC AAC GTA GAC GCC ACC AGC ACG CTG TTG AGC GAA GAC 
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CAT TCC GCG CAG GAA AAA CTC AAA GAA GTA CGT GAA GAT GAC GAT GAT GCC GAG ATG ACC 
HSAQEKL KEVREDDDDAEMT 
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CAC TCG GTA GCG GTA AAT ATT TAT CCT GCC ACG GCG CGG ATG CCG CAG TTA ACC ATC GTG 
HSVAVNI YPATARMPQLT IV 
1925/181 1955/191 

GTG GTC GAT ACC ATT CCG ATA GAA CTA AAA CGC TCC TAT ATG GTG TGG AGC TGG TTC GTA 
VVDTIPIELKRSYMVWSWFV 

1985/201 2015/211 

TAC GTG CTG GCC GCC AAT TTA CTG TTA GTC ATT CCT TTA CTG TGG ATC GCC GCC TGG TGG 
Y V Li A A N L LLVIPLLWIAAWW 
2045/221 2075/231 

AGC TTA CGC CCT ATC GAG GCG CTG GCG CGG GAA GTC CGC GAG CTT GAA GAT CAT CAC CGC 
SLRPIEALAREVREDEDHHR 

2105/241 2135/251 

GAA ATG CTC AAT CCG GAG ACG ACG CGT GAG CTG ACC AGC CTT GTG CGC AAC CTT AAT CAA 
EMLNPETTRELTSLVRNLNQ 

2165/261 2195/271 
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Figure 28. (cont'd) 

CTG CTC AAA AGC GAG CGT GAA CGT TAT AAC 

LLKSERERYN 

2225/281 

CAC AGT TTA AAA ACG CCG CTC GCG GTT TTG 

HSLKTPLAVL 

2285/301 

AAG ATG AGC GTC AGC AAA GCT GAA CCG GTG 
K M S V S K..A E P V 
2345/321 

CAG ATC GGC TAT TAT CTG CAT CGC GCC AGT 

QIGYYDHRAS 

2405/341 

GAA CTG CAT CCC GTC GCG CCG TTG TTA GAT 

ELHPVAPLLD 

2465/361 

CAG CGT AAA GGG GTG AAT ATC AGT ATG GAT 

QRKGVNISMD 

2525/381 

CAA AAC GAC TTT GTC GAA GTG ATG GGC AAC 

QNDFVEVMGN 

2585/401 

GAG TTT GTC GAG ATT TCG GCT CGC CAG ACC 
EFVEI SARQT 
2645/421 

GAC GGC CCA GGC ATT CCC CAC AGC AAA CGT 
DGPGI PHSKR 
2705/441 

GAT ACC CTA CGA CCA GGA CAA GGC GTG GGG 

DTLrRPGQGVG 

2765/461 

TAC GCC GGG CAG ATC ATT GCC AGC GAC AGT 
YAGQI IASDS 
2825/481 

TTT GGC CGA CAG CAT CCC ACA CAG AAA GAG 
FGRQH PTQKE 



AAA TAC CGC ACG ACC CTG ACC GAC CTG ACG 

KYRTTLTDLT 

2255/291 

CAG AGT ACG TTA CGC TCT TTA CGC AAC GAA 

QSTLRSLRNE 

2315/311 

ATG CTG GAA CAG ATC AGC CGG ATT TCC CAG 

MLEQISRISQ 

2375/331 

ATG CGC GGT AGC GGC GTG TTG TTA AGC CGC 

MRGSGVLLSR 

2435/351 

AAC CTG ATT TCT GCG CTA AAT AAA GTT TAT 
NLI S ALNKVY 
2495/371 

ATT TCA CCA GAA ATC AGT TTT GTC GGC GAG 

ISPEISFVGE 

2555/391 

GTA CTG GAC AAC GCT TGT AAA TAT TGT CTG 

VLDNACKYCL 

2615/411 

GAC GAT CAT TTG CAT ATT TTC GTC GAA GAT 

DDHLHIFVED 

2675/431 

TCC CTG GTG TTT GAT CGC GGT CAG CGC GCC 
SLVF DRGQRA 
2735/451 

CTG GCT GTC GCG CGC GAG ATT ACG GAA CAA 

LAVAREITEQ 

2795/471 

CTG CTC GGT GGC GCC CGT ATG GAG GTC GTT 
L t» G G ARMEVV 
2855/491 
GAA TAA 
E * 

<— phoQ ends 
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Figure 29. Construction of the suicide vector for introduing AP phoPQ -107::TT araC P BAD phoPQ 
deletion-insertion mutation. 
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Primer 23: 5 ' CA TCTGCAG GGGTGAGGCAGGCATTATTTAAGTT 3 M Ps 1 1 ) 

Primer 24: 5 ' ACATGCATGCGCAAACAAACTGCCGGTTTCCCGC SMSphI) 




AP phoPQ- 107::TT araC 
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Figure 30. Chromosomal map of AP phoPQ -107::TT araC P BAD phoPQ 
deletion-insertion mutation. 



phoQ phoP -12 -109 purB/asI 

y l ^aagBflg^ 3' 




P BAD araC T4/p///TT 

Xhol Xbal Pstll 

phoPQ promoter region {-12 to -109) deleted and 1344 bp P BAD araC TT inserted. 
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Figure 31. Diagrams of the suicide vectors for introducing the AaraBAD23 
and AaraE25 deletion mutations. 
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2. AaraE25 




mal 
scl 
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In Salmonella chromosome: 
1. AaraBAD23 

araD araA 



5' 



\>////////////////////////A 



araB P BAD araC yabl 



Pmel, Ncol, SD 
araB1 



araD+1 teraBAD23 

araB AD {araB1 to araD+1, total of 4101 bp) deleted 
and SD, Ncol, and Pmel sites generated 



2. AaraE25 

ygeA 



kduD 



araE-6 



araE 

araE+8 ^ 

AaraE25 

araE-6 to araE+8, total of 1433 bp was delet d 
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Figure 32, Construction of the suicide vector for introducing the A{gmd-fcf)-26 
deletion mutation. 




gmm/wcaH fcl/wcaG gmd wcaF 

^MB * |%^^ 

Primer 25 Primer 26 

4 > 
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Primer 27 Primer 28 
PCR (381 bp) 



PCR <483 bp) 



SphI and Xbal 



Smal and SphI digestion 



Xbal and Smal 



Primer 25: wcaF-Xbal 

5 1 GC TCTAG^T CCTCAAATAGTCCCGTTAQG 3 ' 

Primer 26: wcaF- Smal 

5 ' TCC CCCGGGC AAAATATTGTATCGCTGG 3 1 



Primer 27: gram- SphI 

5 ' GCAC GCATGCT CAGGCAQGCQTAAATCGCTCT3 1 

Primer 28: gmm-Xbal 

5 1 CC TCTAGAC AATGTTTTTACGTCAGGAAGATT 3 ■ 




gmm/wcaH : Guanosine di-P mannose mannosyl hydrolase 
fcl/wcaG: Colanic acid gene cluster, Afunctional GDP fucose synthetase 
gmd: Fucose biosynthesis; GDP-D-mannose 4,6-dehydratase 
wcaF: Involved in lipopolysaccharide biosynthesis, putative 
acyltransferase 
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Figure 33. Chromosomal map of the h(gmd-fcf)-26 deletion mutation. 



In Salmonella chromosome: 



gmm/wcaH fcl/wcaG gmd wcaF 

Deletion of 2099 bp &ZZZZZZ2 : deleted region 

(gmd-7 to fcl+2) 

* — ^am^zzzzzzzzzzzzzzzzzzzzzzzz^ Mm — - 3 ' 

fcl+2 gmd-7 
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Figure 34. Diagrams or all tne suicide vectors listed in Table 2. 
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Figure 35. Deletion mutations after insertion into Salmonella chromosome. 
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csgD/agfD 

5' • 



csgB/agfB csgA/agfA csgC/agfC ymdA 



AadrA1418 

psiF adrA/yatC (1113 bp) 

SM-y.-yA 



proC 



Nco I 1159 &agfBAC (1714 bp) Xho 1 2872 
csgD/agfD ^ ymdA 

5' 4m \md 



-pzzzzzzzzzzzzzz 

Nco 1 1159 Xhol2872 
1714bp Ncol-Xhol fragment including the whole 
agfBAC operon deleted . 




adr1114 
^ proC 

jZZZZZZZZZZZ\ 

adr-1 adriiu 
Deletion of 1113 bp (adrl to adr1113) 



6bcsABZC2118 

yhjK bcsC bcsZ bcsB bcsA bcsE bcsF bcsG yhJV 
v£m?sJ&s^^ — r— * s ^=k*-X2&y 



LbcsEFG2319 

bcsC bcaZ bcsB bcsA bcsE bcsF bcsG yhJV 
f \ A ifllllll l d^— I K \ K I H k 3* 



bc*3541 
YhjK 



AbcsABCZ 



bchA-i 

bcsEbcsFbcsG yttfV 



bcsE-1 I bC$G1 680/1 880 
AbcsEFG 

bcsC bcsZ bcsB bcsA ^ yhJV 

\3' 



bcs3541 bcsA-1 
Deletion of 3450 bp bcsABCZ (bcsA1 to bcsC34SO/3453) 



K> k k ( DCSt DCSZ. DCS O y r n J v 

^V^^ 3 ' ' \ \\ l( 4™ j J IT? ' 

ics/ *- f ficsH-1 bcsG168M680 



Deletion of 3450 bp bcsEFG (bcsE1 to bc$G1680) 
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v/////yy///sY/s 



yggJ K 
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^—EZZSZSfy-sL ZZZZZ Z2H52S5S2Sg5^ " 3 ' 
Deletion of 720 bp end/* (endA- ft to endA708j708) 



f/iB ffiC 



fliO 



s/////YMY//YYsy/, 



fllCU18/14Qd 




A/C39 



Deletion of 1380 bp (0/G39 to fl/d418) 



AftfB2*7 

a/a tfye (1521 bp) 



fl;B+26 



-^SSZSakzZ ZZZZZ /7 r 7 r 7 r } 

De(eted of 1247bp f/r/S3d(7 to f//B+2(J) 




A(gmd-fcl)-26 

gmm/wcaht fcl/v/caG 



gmd 



wcaF 



fc/+2 



gmd-7 



Deletion of 2099 bp (gmd-7to fcl+2)} 



6retA1123 

STM2955 



re/4 



ygcA 




AyhiR36::TT 

pdC/opdA 



prtC/opdA 



STM3595 yhiR gor 



yhfe-1 | yWR840/843 
AyhiR 

STM3595 ^ gor 



Deletion of 2247 bp {relA-12 1 relA2235/223S) 

840 bp of yhiR gene is deletd y ybiFte40/B43 

\///S/\ \ deleted region 
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Figure 36. DNA and amino acid sequences of sopB and the flanking region of 
S. typhimurium chromosome. 
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TSD-sopB deleted (sopB-18 to sopB1686) 
sopB starts -> 

1/1 31/11 

ATG CAA ATA CAG AGC TTC TAT CAC TCA GCT TCA CTA AAA ACC CAG GAG GCT TTT AAA AGC 
MQIQSFYHSASLKTQEAFKS 

61/21 91/31 

CTA CAA AAA ACC TTA TAC AAC GGA ATG CAG ATT CTC TCA GGC CAG GGC AAA GCG CCG GCT 
LQKTLYNGMQlIiSGQGKAPA 

121/41 151/51 

AAA GCG CCC GAC GCT CGC CCG GAA ATT ATT GTC CTG CGA GAA CCC GGC GCG ACA TGG GGG 
KAPDARPEIIVLREPGATWG 

181/61 211/71 

AAT TAT CTA CAG CAT CAG AAG GCG TCT AAC CAC TCG CTG CAT AAC CTC TAT AAC TTA CAG 
NYLQHQKASNHSLHNLYNL.Q 

241/81 271/91 

CGC GAT CTT CTT ACC GTC GCG GCA ACC GTT CTG GGT AAA CAA GAC CCG GTT CTA ACG TCA 
RDLLTVAATVLGKQDPVLTS 

301/101 331/111 

ATG GCA AAC CAA ATG GAG TTA GCC AAA GTT AAA GCG GAC CGG CCA GCA ACA AAA CAA GAA 
MANQMELAKVKADRPATKQE 

361/121 391/131 

GAA GCC GCG GCA AAA GCA TTG AAG AAA AAT CTT ATC GAA CTT ATT GCA GCA CGC ACT CAG 
EAAAKALKKNLIELIAARTQ 

421/141 451/151 

CAG CAG GAT GGC TTA CCT GCA AAA GAA GCT CAT CGC TTT GCG GCA GTA GCG TTT AGA GAT 
QQDGLPAKEAHRFAAVAFRD 

481/161 511/171 

GCT CAG GTC AAG CAG CTT AAT AAC CAG CCC TGG CAA ACC ATA AAA AAT ACA CTC ACG CAT 
AQVKQLNNQPWQTIKNTLTH 

541/181 571/191 

AAC GGG CAT CAC TAT ACC AAC ACG CAG CTC CCT GCA GCA GAG ATG AAA ATC GGC GCA AAA 
NGHHYTNTQLP AAEMK IGAK 
601/201 631/211 

GAT ATC TTT CCC AGT GCT TAT GAG GGA AAG GGC GTA TGC AGT TGG GAT ACC AAG AAT ATT 
DIFPSAYEGKGVCSWDTKNI 
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Figure 36. (cont'c, 



661/221 691/231 

CAT CAC GCC AAT AAT TTG TGG ATG TCC ACG GTG AGT GTG CAT GAG GAC GGT AAA GAT AAA 
HHANNLWMSTVSVH EDGKDK 
721/241 751/251 

ACG CTT TTT TGC GGG ATA CGT CAT GGC GTG CTT TCC CCC TAT CAT GAA AAA GAT CCG CTT 
TLFCGIRHGVIiSPYHEKDPL 
781/261 811/271 

CTG CGT CAC GTC GGC GCT GAA AAC AAA GCC AAA GAA GTA TTA ACT GCG GCA CTT TTT AGT 
LRH VG A ENKAKEV It T-AAL F S 
841/281 871/291 

AAA CCT GAG TTG CTT AAC AAA GCC TTA GCG GGC GAG GCG GTA AGC CTG AAA CTG GTA TCC 
KPELLNKALAGEAVSLKLVS 
901/301 931/311 

GTC GGG TTA CTC ACC GCG TCG AAT ATT TTC GGC AAA GAG GGA ACG ATG GTC GAG GAC CAA 
VGLLTASNIFGKEGTMVEDQ 
961/321 991/331 

ATG CGC GCA TGG CAA TCG TTG ACC CAG CCG GGA AAA ATG ATT CAT TTA AAA ATC CGC AAT 
MRAWQSLTQPGKMIHLKIRN 
1021/341 1051/351 

AAA GAT GGC GAT CTA CAG ACG GTA AAA ATA AAA CCG GAC GTC GCC GCA TTT AAT GTG GGT 
KDGDL QTVKIKPDVAAFNVG 
1081/361 1111/371 

GTT AAT GAG CTG GCG CTC AAG CTC GGC TTT GGC CTT AAG GCA TCG GAT AGC TAT AAT GCC 
VNELALKLGPGLKASDSYNA 
1141/381 1171/391 

GAG GCG CTA CAT CAG TTA TTA GGC AAT GAT TTA CGC CCT GAA GCC AGA CCA GGT GGC TGG 
EALHQLLGNDLRPEARPGGW 
1201/401 1231/411 

GTT GGC GAA TGG CTG GCG CAA TAC CCG GAT AAT TAT GAG GTC GTC AAT AGA TTA GCG CGC 
VGEWLAQYPDNYEVVNT liAR 
1261/421 1291/431 

CAG ATT AAG GAT ATA TGG AAA AAT AAC CAA CAT CAT AAA GAT GGC GGC GAA CCC TAT AAA 
QIKDI WKNNQHHKDGGEPYK 
1321/441 1351/451 

CTC GCA CAA CGC CTT GCC ATG TTA GCC CAT GAA ATT GAC GCG GTA CCC GCC TGG AAT TGT 
LAQRIiAMLAHEIDAVPAWNC 
1381/461 1411/471 

AAA AGC GGC AAA GAT CGT ACA GGG ATG ATG GAT TCA GAA ATC AAG CGA GAG ATC ATT TCC 
KSGKDRTGMMDSEIKREIIS 
1441/481 1471/491 

TTA CAT CAG ACC CAT ATG TTA AGT GCG CCT GGT AGT CTT CCG GAT AGC GGT GGA CAG AAA 
LHQTHMLSAPGSLPDSGGQK 
1501/501 1531/511 

ATT TTC CAA AAA GTA TTA CTG AAT AGC GGT AAC CTG GAG ATT CAG AAA CAA AAT ACG GGC 
IFQKVLLNSGNLEIQKQNTG 
1561/521 1591/531 

GGG GCG GGA AAC AAA GTA ATG AAA AAT TTA TCG CCA GAG GTG CTC AAT CTT TCC TAT CAA 
GAGNKVMKNLSPEVLNLSYQ 
1621/541 1651/551 

AAA CGA GTT GGG GAT GAA AAT ATT TGG CAG TCA GTA AAA GGC ATT TCT TCA TTA ATC ACA 

KRVGDENIWQSVKGISSLIT 

1681/561 

TCT TGA GTCTT GAGGTA ACTAT ATG GAA AGT CTA TTA AAT CGT TTA TAT GAC GCG TTA GGC 
S*T SD MESLLNRLYDALG 

{ sopBl 686) p/pC starts 



WO 03/096812 



46/54 



PCT/US03/11802 



Figure 37. Construction of the suicide vector for introducing the AsopB d letion mutation 
into the Salmonella chromosome. 



pipC sopB STM1092STM1093 




32 



AsopB Suicide Vector 



Primer 29: 5 ' TTC C CCCGGGG C AGTATTGTCTGCGTC AGCG 3 ' (Xmal-N) 
Primer 30:5* TTG AG AG CTCG TC TTG AGGTAAC TATATGG AAAG 3 ' ( Sacl-N) 
Primer 31 : 5 ' TTG AGAGCTCG AATAGGGGAGTGGGAACATTC 3 ' (Sacl-C) 
Primer 32 : 5 ' AC AT GC ATGCG GC ATAC ACAC AC CTGT ATAAC A 3 ' (Sphl-C) 
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Figure 38. Chromosomal map of AsopB deletion mutation. 



pipC sopB STM1092 STM1093 pipD 

5' — ^s ^psmsmmsmmssm , r^-^^^^^ 

sopS1646 | sopB-18 

SD site and the whole ORF of sopS gene (sopB-18 to sopB1 646/1 646) deleted. 



pipC STM1092 STM1093 pipD 

5' ^ ts&mh — — r^--^w^w^^^ 3" 
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Figure 39. Diagrams of the suicide vectors for introducing AascWf 6 into S. typhimuriur 
and AasdA25 into S. paratyphi A and S. typhi strains. 



AascMfGfor S. typhimurium 
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Figure 40. Chromosomal maps of AasdA16 and AasdA25 d letion mutation. 



AasdA16 for S. typhimurium 
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yhgN 
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-1200 bp including 1107 bp asd gene deleted 
(flanking region sequences are from Salmonella paratyphi A) 



\//////A '. deleted region 
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Figure 41. Asd + vectors with pSC101, p15A, pBR and pUC origins of 
replication to regulate plasmid copy numbers. 
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Figure 42. Nucleotide sequ nee of P Jrc and the multiple cloning sites (MCS) 
of Asd + vectors in Figure 41 . 



-35 -10 
ATT CTG AAA TGA GCT G TT GAC AA T TAA TCA TCC GGC TCG TAT AAT GTG TGG AAT TGT 

EcoRX 



GAG CGG ATA ACA ATT TCA CAC AGG AA A CAG ACC ATG GA A ATT CGC AAT T CC CGG G GA 

SD NcoX SmaT 

Met Gly lie Arg Asn Ser Arg Gly 

BamHI PstX 

TCC GTC GAC C TG CAG CCA AGC TCC C AA GCT T 

Sail Hindi II 

Ser Val Asp Leu Gin Pro Ser Ser Gin Ala 
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Figure 43. Diagram of the suicide vector f r introducing £JlvG3::TT araC P BAD lad TT 

deletion-insertion mutation and map of AilvG3::TT araC P BAD tact TT mutation 
in the Salmonella chromosome. 
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Figure 44: Nucleotide and amino acid sequ nces of S. typhimurium fimH and FimH protein 



1/1 

atg aaa at a 
M K I 
61/21 

ctg gcg acg 

L A J T 

121/41 

gat gtt ttc 

D V F 

181/61 

ggt tgg gtc 

G W V 

241/81 

age tat gta 

S Y V 

301/101 

aat gac tac 

N D Y 

361/121 

ccc cgt aac 

P R N 

421/141 

gtg cag gac 

V Q D 
481/161 
acg ate cct 
TIP 
541/181 
age acg ccg 
S T P 
601/201 
gtg aat gee 

V N A 
661/221 
cag gcg ggg 
Q A G 
721/241 
aaa tgt aec 
K C T 
781/261 
tea ggg cag 
S G Q 
841/281 
ggt acg ccg 
G T P 
901/301 
gee gee get 
AAA 
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gaa ggg ccg 
E G P 
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T 
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eta 
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aat 
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aat 
N 

gcg 
A 

ccg 
P 

gcg 
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atg 
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gtt 
V 

atg 
M 

att 
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V 

cgt 
R 
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A 

tec 
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aat 
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att 
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cgc 
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ttg 
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tea 
S 

aat 
N 

acg 
T 

gta 
V 

atg 
M 

ggc 
G 

ttt 
F 

ttt 
F 

age 
S 

gag 
E 

ccg 
P 

cag 
Q 

gat 
D 

aat 
N 

cgc 
R 

ggc 
G 



ctg gcg 
L A 

aac ggg 
N G 

cag ccg 
Q P 

tgc ccg 
C P 

caa agt 
Q S 

age ate 
S I 

gtc gac 

Y D 

aaa tta 
K L 

acc gtc 
T V 

tac age 

Y S 

ttt gat 
F D 

caa ggc 
Q G 

gec tat 
A Y 

aat ccg 
N P 

ttg teg 
L S 

gee tgg 
A W 

tat eta 

Y L 



31/11 
ggg acc 
G T 
91/31 
acg gcg 

T A 
151/51 
gga cag 
G Q 
211/71 
gcg ggg 
A G 
271/91 
acc gaa 
T E 
331/111 
acc gat 
T D 
391/131 
tat aac 

Y N 
451/151 
aaa gtg 
K V 
511/171 
tat gtg 

Y V 
571/191 
ggc aaa 
G K 
631/211 
ttc ggc 
F G 
691/231 
gtc acg 

Y T 
751/251 
tta teg 
L S 
811/271 
gat tta 
D L 
871/291 
agt aaa 
S K 
931/311 
cca ate 
P I 
991/331 
cga gtc 
R V 



gcg etc 
A L 

acc gat 
T D 

gtg gtg 

V V 

aca acg 
T T 

gga aat 
G N 

agt gtc 
S V 

gtg teg 

V S 

ata egg 
I R 

acg acc 
T T 

gtg gaa 

V E 

gat ate 
D I 

ccg caa 
P Q 

atg egg 
M R 

ggc ttt 
G F 

att ccg 
I P 

age gtg 
S V 

gat tat 
D Y 



ttt ttc acc 
F F T 

ate ttt tac 
I F Y 

acg ctg ccg 
T L P 

gtg aat tat 

V N Y 

ttt aaa tac 
F K Y 

get ggc gta 
A G V 

cag caa aag 
Q Q K 

cct ttt at.t 
P F I 

tct acc ggc 
S T G 

gtg ccg caa 

V P Q 

ggc gcg teg 
GAS 

acg aaa acc 
T K T 

ctt gaa gec 
LEA 

gtg gtt get 

V V A 

ttt cat ctt 
F H L 

acg ggg att 
TGI 

gat taa 
D * 



cat ccc gcg 
H P A 

gac ctg tea 
D L S 

gaa aaa tea 
E K S 

acc tac cga 
T Y R 

etc aag ttg 
L K L 

ttt tat ccg 
F Y P 

ccg ttt ggc 
P F G 

aat atg gtg 
N M V 

gac gcg ttg 
DAL 

aac tgt gaa 
N C E 

tta ttt agt 
L F S 

att get ate 
I A I 

gaa aag gee 
E K A 

aat age aac 
N S N 

gat gat aac 
D D N 

aaa ccg gcg 
K P A 



Amino acids 1-22 constitute the signal sequence cleaved from the mature protein (amino acids 
23 to 335). Arrow indicates site of signal peptidase cleavage. 
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Figure 45: Construction of fimH AscT vectors 

Primerl: FimH-Ncol (starting with amino acid 23) 

5'- CAT GCC ATG G CA TGC ACG GTT TGC CGT AAT TCA AAC G-3 ' 

Primer2: FimH 100 -HindIII (starting with amino acid 122) 

5' -GCC C AA GCT TA TTA ACG GGG CGG ATA AAA TAC GCC AGC-3 ' 

Primer3 : FimH-Hindlll (starting with terminal codon) 

5'- GCC C AA GCT TT T AAT CAT AAT CGA CTC GTA GAT AGC C~3 ' 

fimH 



Primer3 

PCR (primerl ,primer3 ) 

Hindlil 

I 



957 bp 



319 bp 



Ncol 
i 




